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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 6a30BOro ypoBHS Ha YpPOBHE CPEIHETO OOIIETO
o0Opa3zoBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUN U TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTesIbHOM MporpamMmsbl, mnpeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€rom ¢eaepanbHON pabouell MporpamMmbl BOCHUTAHUS U
KOHIIETIINK TpenojaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccuniickon ®enepanun, peAU3YIOLIUX OCHOBHBIE
00pazoBarenbHbIE MPOrPAMMBbI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMUpOBaHHE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
oOydyeHnn nx ¢usznKe Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JCSTEIHHOCTHOTO
nonxona. [Iporpamma no ¢usuke coorBerctByeT TpeboBanusim GI'OC COO
IJJAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANpPEIMETHBIM peE3yJibTaTaM
o0y4eHHs, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTb peallh3allii MEKIPEIMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH IpeaMmeramu. B Helt
OTIPECIIAIOTCS OCHOBHBIE LIENU M3y4ueHUs (U3UKU Ha YpPOBHE CPEIHEro OOIIero
o0pa3oBaHusl, IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, MpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B

TOM YHUCJIE MTPEIMETHBIE PE3YJIbTAThI MO roj1aM 00yUEHHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1o rojaM o0ydeHusl.

®du3rka Kak Hayka O HauOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro MpejMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkonpHbIM Kype HU3HKH — CHCTEMOOOPa3yOINi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SABJICHHM, HU3y4aeMbIX XHMHEH, Ouoyoruei,
dbuznyeckoit reorpadueit u actpoHomued. Mcmosb3oBaHME W AKTUBHOE
npuMeHeHue (U3UMYECKUX 3HAHUM  OMNpeAeNseT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUH B cpepe IHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
NOJIyYEHHUs] HOBBIX MATEpPHAJIOB C 3a/laHHBIMU CBOMCTBaMHM U Apyrux. M3yueHue
(GU3MKKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MUpa OoO0y4armuxcs, B (popMUpOBaHUE YMEHUN MPUMEHSTh HAYYHBIN
METO/I IO3HAHMSI [P BBIIIOJIHEHUU UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHOBy kypca ¢wu3ukm 11 YpOBHSI CpEIHETO 0OIIero oOpa3oBaHUs
MOJIOKEH pAN HUJEH, KOTOpPbIE MOXHO paccMaTpUBaTh KakK MPHHLUIIBI €r0
MTOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuai U3 BCEX pa3eioB (PU3MKH, BKIIOYACT KaK
BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOIN (PU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Qusmnku
o0beqMHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE€ peanuzanusi NPEANoSaraéT HCHOJIb30BAHUE
IYMaHUTApHOTO TNOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uKku Cc pa3BuTHEM OOIECTBA, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIEMaMHU.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢dusukm mpeamonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Uoes skonocusayuu peanusyercs IMOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIEp)KaHUs, TOCBAUIEHHBIX JKOJIOTUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHM, a TaKXKe OOCYKICHUS
po0JIeM palMOHAILHOTO MPUPOIOIIOIb30BAHUS U IKOJIOTHYECKOI 0€301MacHOCTH.

CrepXKHEBBIMHU dJIEMEHTaMU Kypca (U3UMKM Ha YPOBHE CPEIHEro OOIIero
o0pazoBaHusl SABISIIOTCS (pu3znueckue Teopuu ((popMUpOBaHWE MPEACTABICHUN O
CTPYKTYpE TOCTpOCHUS (PMU3UUECKOM TEOpHH, posid (yHIaMEHTAIBHBIX 3aKOHOB U
OPUHITMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOJE, TpaHMIIAX
NPUMEHUMOCTH TEOpUHM, JMJIS OIUCAHUSI €CTECTBEHHO-HAy4HBIX SIBIICHUA U
MIPOIIECCOB).

CucTeMHO-AesTeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yeTcsl Mpexse
BCETO 3a CUET OpPraHW3alid KCIEPUMEHTATBHOU ACSITEIBHOCTH O0YyUYarOIIMXCH.
Jnst  GazoBoro ypoBHsA Kypca (U3MKM — OTO HCHOJB30BAHUE CHUCTEMbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIa0OpAaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OOIIUN CIUCOK YUYEHUYECKHUX
IpaKTHUECKUX padoT. BoljeneHne B yKa3aHHOM IEpeyHe JIabopaTOpPHBIX padoT,
MPOBOJUMBIX IS KOHTPOJST H  OICHKH, OCYIIECTBISICTCS yYaCTHUKAMU
00pa3zoBaTeNbHOrO Ipollecca HCXOAS M3 OCOOCHHOCTEH IUIAHMPOBAaHUSA U
ocHalieHust kabuHeta @usuku. Ilpu »>ToM obecneynBaeTcss OBJAJICHUE
00yJaronumMucs yMEHUSIMH TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEIMYUH M TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEJI0KEHHBIX TUITOTES.

Bosbiioe BHUMaHUE yAENSIeTCs PEIICHUIO PACUETHBIX M KaYECTBEHHBIX 3a]1ay.
[Tpu 3TOM 117151 pacUETHBIX 3a]1a4 IPUOPUTETOM SIBJISIFOTCS 33J]a4M C SIBHO 3a/IaHHOM
bu3UYeCKO MOJEIbI0, TO3BOJSIONIME MPUMEHSATh W3YyYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaK M WHTETpUPYS 3HAHHS U3
pa3HbBIX pa3ieioB. J[isi KaueCTBEHHBIX 3a/1a4 MPHOPHUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTeKaHWs (U3NYECKUX SIBICHHA M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (GU3NYECKOW MOAENTH i CHUTyalldd MPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanusmMu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIedeHn0 ydeOHOTo Tpoiecca 0a3oBBIi ypOBEHb Kypca
(bU3HKK Ha YPOBHE CPETHEro 00IIero oOpa3oBaHus IOJKEH U3ydaThCs B YCIOBUSX
pEeIMETHOTO0 KaOWMHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOTO IWKJIa. B kabwHere (pU3MKM JTOMKHO OBITH
HE0OXoaMMoOe J1abopaTopHOE O0OpYAOBaHHWE ISl BBHITIOJHEHUS YKa3aHHBIX B
nporpamMMe mo (pu3MKe YYeHHYECKHX MPAKTUYECKHX padOT M JIEMOHCTPAIMOHHOE
obopynoBaHue.

JleMoHCTpanmoHHOE  000OpyZoBaHHe (OpMHUpPYETCSI B COOTBETCTBHH C
OPUHIIAIIOM MHUHUMAIbHOM JIOCTATOYHOCTH M OOECIEYMBAET IOCTAHOBKY
NEPEYHCICHHBIX B TMporpaMmMe 1O (HU3MKEe KIFOUEBBIX JISMOHCTpAIMA JUIS
UCCIIC/IOBAHMSI  M3y4aeMbIX  SBICHHA W  MPOLECCOB, OMIHUPUYECKAX H
(GbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHCHHIA.

JlabopaTtopHoe 00OpyAOBaHHE [UIsI YYEHWYECKUX TMPAKTUYECKUX pPadoT
dbopMupyeTcss B BHJI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIIeUYMBAETCs B pacuére
OJTHOTO KOMIDIEKTa Ha JABYX oOOyd4arommxcs. TeMaTHUecKue KOMIUICKTHI
71a060paTOPHOTO O0OPYAOBAHUS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE I POBBIX J1a00paTOpHii.

OCHOBHBIMU LIEJISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

o (opMHUpOBaHHE HHTEpPECAa W CTPEMIICHHSI OOYyYalOMIMXCS K HAyYHOMY
M3yYCHUIO TPUPOABI, PA3BUTHUE HUX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e Da3BHUTHE MPEJCTABICHUI 0 HAYYHOM METOJIC TIO3HAHUS U (POPMHUPOBAHHE
UCCIIEI0BATENLCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBJICHUSIM;

o (GopMHUpOBaHHE HAYYHOTO MHUPOBO33PECHUSI KaK pe3ylibTaTa H3Y4YCHUs
OCHOB CTPOCHHMsI MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e (opmupoBaHWE YMEHHUU OOBSICHITH SBICHUS C HCIOJH30BAHUEM
(bu3nUeCcKUX 3HAHUN M HayYHBIX JIOKA3aTEIbCTB;

o (opMHUpOBaHHE TPEACTABICHUNA O PO (UUKH I Pa3BUTUS APYTHX
€CTECTBCHHBIX HAyK, TCXHUKU U TEXHOJOTHH.

JlocTrxeHrne ATUX IeJel 00ecreunBaeTcsl pelieHueM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha yPOBHE CPEHETo 001ero oopa3oBaHus:



e mnpuoOpeTeHHe  CUCTEMbl  3HaHUK 00  0o0mMX  (PU3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PU3WKY, DJICKTPOJMHAMHKY, KBAaHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPOPU3UKH;

e (QopmMupoBaHME YMEHUA NPUMEHATH TEOPETUUYECKUE 3HAHMUS  JUIS
oOBbsiCHEHHsSI (PU3WYECKUX SIBICHUA B TPUPOAE © IS TPHUHSITHS
MMPAKTUYECKUX PELUICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CMOCOOOB pELICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOU
¢bu3nyeckol MoAeNblo, 3aJady, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue puU3NUecKol MOJIENH, aJIEKBAaTHON YCIOBUSIM 33]1auH;

e TMOHWMaHHE (UBUYECKUX OCHOB WM MPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHUE METOJAaMHU CaMOCTOSTEIBHOTO IUIAHWPOBAHUS U IMPOBEACHUS
(bu3MYeCcKUX SKCIEPUMEHTOB, aHalIW3a M HHTepIpeTanuu MHGOpMAaIHH,
OIpEENCHUS IOCTOBEPHOCTHU TOJTYUYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHsS YMEHUM MPOEKTHO-MUCCIEI0BATEIbCKOM,
TBOPYECKOU J1EATETLHOCTH.

Ha wusyuenne ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHEro OOIIero
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZIEI0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemeiii B mporpamMmme no (¢uU3MKE IMepeueHb J1abopaTOPHBIX H
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JEJaeT BBIOOP
poBeeHHusT J1abOpaTOpHBIX pPabOT U OMBITOB € YYETOM MHIAMBHUAYaTbHBIX
0COOEHHOCTEH 00yUJarOIIMXCA.



COJEPXAHUE OBYYEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®usuka — Hayka O mnpupone. HayuHble mMeToabl IO3HAHUSA OKPYKAIOLIETO
mupa. Ponp dkcnepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHMS ITPUPOJBL.
OKCHEpUMEHT B (PU3HUKE.

MopnenupoBanue (u3nuecKux SBICHUN U mpoueccoB. HaydHble rumoressl.
dusnueckne 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpyHIMI COOTBETCTBUSL.

Posb 1 Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBsle M 1LU(QPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHKECHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemelienne, CKOpPOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUAIBbHOW TOYKH, UX NPOEKIMA HA OCHU CUCTEMbI KOOPJHMHAT.
Cli0)keHue NepEeMENICHHUIN U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEHOe nBuxkeHue. ['paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPE€HHUsS, NYyTH H NEPEMEIICHUS
MaTepUaibHOW TOYKH OT BPEMEHHU.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOHOTO A ICHUS.

KpuBonuHeitHoe  aBvkeHue. [IBUKEHME  MaTepuajlbHOM TOYKH MO
OKPY>KHOCTH C MOCTOSIHHOW 10 MOJIYJIO0 CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopoctb. [leprona u yactora obpareHus. [leHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHnueckue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHCHUE: CIHUIAOMETD,
JIBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE MTEpEIayuu.

Jlemoncmpayuu

Mopens cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATUUYECKUX XAPAKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBanre IBMKEHUH C UCTIOIH30BAaHUEM IIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HabGnionenue aBuxkeHus Tena, OpPOIIEHHOIO IMOJ YIJOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOJHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHS C LEJbIO ONPEAEIECHUs MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOIIEHHST MEXAY IHYTSIMH, HNPONUACHHBIMH TEJIOM 3a
IIOCJIE0OBATEBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHM IIPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS 1IapUKa B BI3KOU KUIKOCTH.

N3yuyenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipyammn  otHocutensHOCTH  [anmunes.  IlepBeii  3akoH  HproToHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon Herotona
JUI MaTEpUaIIbHON TOUKU. Tperuit 3akoH HproTOHA 11711 MaTepuagbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cwia Tsxectu. IlepBas KocMmuueckas
CKOpOCTBb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (mokosi, ckojibxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOJIbKEeHUs U cuiia TpeHus nokos. Koadduiment tpenus.
Cuna cCOnpoTUBIIEHUS IPU IBHKEHHUH TEJIa B )KUIKOCTH HJIU Ta3e.

[ToctynaTensHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO TENa.

MOMEHT cuiibl OTHOCUTENIBHO OCH BpamieHus. llnedo cunbl. YcmoBus
paBHOBECHS TBEPAOTO TEINA.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: IOJIIUITHUKM,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuH.

CpaBHEeHHE MacC B3aUMOJEHCTBYIOLIUX TEJI.

Bropoi 3akon HeroTona.

N3mepenne cuil.

CnoxeHue CuiL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Jiehopmanuu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U NIAJICHUU.

CpaBHEHHE CUJI TPEHHSI IOKOSI, KAUEHHSI U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPIOIO Tea. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomul

N3yuyenue aBuxkeHUs: OpyckKa 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BOZHUKAIOUIUMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJd, HMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3aKkouvl coxpanenus 6 mexanuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbc cUllbl U U3MEHEHHE HMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHuuanbHas SHEPTHUs yIpyro
nedhopmupoBaHHO — mpyxuHbL.  [loTeHIManpHass SHEpPrusi Tena  BOIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHUMaIbHBIE W HENOTECHUHUAIBHBIE  CHJIBI. Cs3b  paboOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM HSHEPrHuM CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPIrUHu.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuueckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHECHUE: BOIOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBH)KEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUKECHHE.

[lepexoq NOTEHLIMATLHON YHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

N3y4yenne aOCOMIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3BMEHEHUEM MEXaHUYECKOW PHEPruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MoJgiekyasipHast pu3nKa 4 TEPMOJAMHAMHUKA

Tema 1. Ocnoevl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHM U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. Juddysus. Xapaktep IBUKEHUS U
B3aHMMOJCUCTBUS 4YaCTUIl BemlecTBa. MoAenu CTpPOEHHUsI ra3oB, XKHIKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ uzMepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeanmpHoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HUACAbHOTO raza. AOCOJIOTHas TeMmIeparypa Kak mepa
CpEIHEN KHWHETMYECKOM SHEPIUMM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHHEe MenaeneeBa—Knaneipona.
3akoH JlanbroHa. M3ompoueccsl B UACATBHOM ra3e C MOCTOSSHHBIM KOJUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OoapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOUINE UCKPETHOE CTPOEHHE BeliecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Mogaens onbita [lTepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogens, HILTIOCTPUPYIOIIAas TPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHMS MICAIBHOTO Trasa,
M30IPOLECCHI.

Yuenuueckui sxkcnepumenm, 1abopamopuvie pabomol

OnpeneneHue Macchl BO3AyXa B KJIIACCHOM KOMHATE€ HAa OCHOBE HW3MEPEHHUI
00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATypbl BO3/lyXa B HEM.

HccenenoBanre 3aBUCUMOCTH MEXIY MapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepmoannamMuueckas cucrema. BHYTpeHHsISI SHEpPrusi TEPMOAMHAMHUYECKON
CUCTEMBI U criocoObl €€ u3MeHeHus. KonuuecTBo TeroTel U padoTta. BHyTpeHHss
JHEprus  OAHOATOMHOTO  MJACAJIBHOrO  ra3za.  Buiael  Temionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y ACNIbHASI TEIJIOEMKOCTh BEILECTBA.
KonuuecTBo TEMI0TH IPH TEILIONEPEIaye.

[Tonsitue 00 ammuabatHom mpouecce. IlepBbiii 3aKOH TEPMOJUHAMUKHU.
[IpumMeHeHre mepBOro 3akoHa TEPMOJMHAMHMKU K Hu3ompoleccaMm. ['padpuueckas
UHTepIIpeTanus paboThl rasa.

BTopoii 3akon TepmoguHamMuki. HeoOpaTuMOCTh POTIECCOB B MPUPO/IE.

TermoBble  MamuHbl.  [IpUHOMOBI ~ AEHCTBUS  TEIUIOBBIX  MAalIUWH.
[IpeoOpa3zoBanusi 3HEpruM B TEIUIOBBIX MalnHaX. KoadduimeHnt moae3Horo
nevctBug TemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JEHCTBUS. DKOJIOTUYECKUE MPOOIEMbI TEIII0IHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpruy Teja IMPU COBEPIICHUU PaOOTHI: BBUIET
npoOKu M3 OYTBUIKM TOJ JEUCTBHEM CXKATOTO BO3JyXa, HarpeBanue 3¢upa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPALIHS).

M3meHeHre BHYTpEHHEN SHEPTruu (TeMIlepaTypbl) Tela IpH TeIlonepeaaye.

OneiT MO anauabaTHOMYy pACIIUPEHUIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEN BHYyTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHOoN TENI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeugecmea. Pazosvie nepexoovt

[TapooGpazoBanue u koHjaeHcauus. Vcnapenue u kuneHue. AOCOiOTHAA U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HachellleHHBIM map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnmnueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaimioB. Kuakue kpucraiuibl. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpucTayuizanus. Y aelibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHue TerioBoro OamaHca.

TexHuyeckue yCTpOMCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUU TMOIYUYECHHUS] COBPEMEHHBIX MaTEpPUalOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHILIIEHHBIX TAPOB.

Kunenune npu nNoHWKEHHOM J1aBJICHUU.

CriocoObl U3MepEeHUs BIIaKHOCTH.

HaGmronenue HarpeBanus v MIaBJICHUS KPUCTAJUTMYECKOTO BEIICCTRA.

JleMOHCcTpanust KpuCTasuioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomuol

N3mepeHre OTHOCUTENbHOM BIIaXKHOCTH BO30yXa.

Paznen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka
OnexTpuzauus Tell. OJEKTpUUeCKUd 3apsan. JBa BHIa 2JIEKTPUYECKUX
3apsanoB. IIpoBOJHMKHM, NUANEKTPUKM W IOJYNPOBOJHUKU. 3aKOH COXPAHEHHUS
IIEKTPUYECKOr0 3apsija.
B3aunmopeiictBue 3apsnoB. 3akoH KyiioHa. To4euHBI 2IEKTPUUECKUI 3apsl.
Onexrpuueckoe mnojie. Hampsok€HHOCTH 3nekTpuueckoro noss. IlpuHnmn



CYNEPIIO3UIMU IEKTPUYECKUX NOJICH. JIMHMKM HanpspKEHHOCTH DIIEKTPUYECKOIO
HOJIA.

Pabota cun snexrpocratudeckoro mosst. [lorennman. PasHocTh moTeHIIMAIOB.
[IpOBOIHUKM M IUAIEKTPUKHA B IJIEKTPOCTATUYECKOM IoJe. JlMdnexrpuyeckas
IIPOHUIIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TIOCKOIO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATOpa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOIL,
AIIEKTPOMETP, DJJIEKTPOCTATHUECKAs 3alllUTa, 3a3€MIJIEHHE DJIEKTPOIPUOOpPOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN allllapaT, CTPYWHBINA IIPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHIMI AEUCTBUS DJIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE T10JIE 3APSIKEHHBIX TEIl.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTuyecKas 3amuTa.

JIMBIIEKTPUKY B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT ILIOMIAau
IUIACTUH, PACCTOSIHUSA MEXAY HUMHU U JUICKTPUUECKON ITPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHIEHCATOopa.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounnku Toka. Cuna Toka. [IocTosSHHBII TOK.

Hanpsoxenue. 3akon Oma 1151 ydacTka LEenH.

OIIEKTPUYECKOE CONPOTUBIICHUE. YENbHOE CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapalIEIbHOE, CMEIIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoIIHOCTb
AIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUJIa M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akoH OMa 111 OJIHOM (3aMKHYTOM) asiekTprudeckoi nenu. KopoTrkoe 3amMblkaHue.

ONEeKTpOHHAs  IPOBOJUMOCTb  TBEPABIX  METALUIOB.  3aBUCHMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPaTypbl. CBEPXITPOBOIUMOCTb.

OnexkTpudeckuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToynipoBOTHUKH. CobcTBeHHas U IIpUMECHas IIPOBOJAMMOCTh
noJynpoBOoAHUKOB. CBoMcTBa p—n-nepexosa. [1oaynpoBogHIMKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHd TOK B  PAcTBOpax M paciuiaBaXx  3JIEKTPOJUTOB.
DNEKTPOIIUTUYECKAS TUCCOLMALMS. DIEKTPOIIN3.



OnexkTpuyeckuid TOK B raszax. CamMOCTOSATEIbHBIM M HECAMOCTOSITEIIbHBIN
paspsa. Monnus. [1na3zma.

TexHUYecKHue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PpEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTENbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN THOJ,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN THO/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUibl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHUSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TIOTIEPEYHOr0 CEUYECHUs U MaTepuraa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABMXKYILEH CHibl. KOpoTKoe 3ambIKaHMe
raJlbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOJIUTOB.

HckpoBoii paspsia U IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4yenue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

M3Mmepenne 3JIEKTPOABUKYILIEH CHIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Ha6monenue anextponmsa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a30Boro yposHs B 10 kjacce OCylIECTBISETCS C
Y4ETOM COJEPIKATEIbHBIX MEXIIPEAMETHBIX CBS3€M C KypcamMd MaTEMaTUKH,
OMOIOruH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnuvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4HbId (hakT, runoresa, (puanyeckas BEIUYMHA, 3aKOH,
Teopusi, HaOIIOCHHE, SIKCIIEPUMEHT, MOJICIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEWHass (QyHKIuS,
napaboiia, runepoosa, ux rpaguKd U CBOMCTBA, TPUTOHOMETpUUYECKUE (DYHKLIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOEKIMHU Ha OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B KUBOW mpupoje, Auddys3us, ocMoc,
TEII00OMEH KMBBIX OPraHu3MOB (BUJIBI TEILIONEPEAAayuH, TEIUIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsI MAcCa, TEIJIOBBIE CBOMCTBA TBEPBIX TEJI, )KUIKOCTEH U ra3oB,



AIEKTPUYECKUE  CBOMCTBA  METAUIOB,  AJIEKTPOJIUTHUYECKAas  JAUCCOLMALHS,
rajbBaHUKA.

I'eoepaghus: BAaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUU C MCIOJIb30BAHMEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, NOAIIUIHUKH, HCIOJb30BAHHE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), JIBUIaTelb BHYTPEHHEIO
Cropanus, napoas TypOuHa, OBITOBOI XOJOAWIBLHUK, KOHAULIUOHED, TEXHOIOTUN
IIOJIyYEHHsI COBPEMEHHBIX MATEPUAIIOB, B TOM YMCIIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTAaTUYECKAsl 3alllMTa, 3a3eMJICHUE S3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIH IIPUHTED, AIIEKTPOHArPEBATEIbHbIE npuoOopkI,
3JIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KITACC

Pa3znen 4. JaekTpoauHaAMHUKA

Tema 3. Macnummnoe nose. I1eKmpomMacHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  INOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM wuHAyKmMM. [IpuHiun cynepnosunnu
MAarHiTHBIX MOJieH. JIMHMM MarHuTHOM MHAYKUMH. KapThHAa NMHHAM MarHUTHOU
WHIYKIUU TI0JISA IOCTOSIHHBIX MAarHUTOB.

MarautHoe 10OJI€ TPOBOJHMKA C TOKOM. KapTuHa JMHHNA WHAYKIUU
MAarHUTHOTO TIOJI JUIMHHOTO IPSMOr0 IPOBOJHUKA M 3aMKHYTOI'O KOJIBLEBOI'O
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BanmoaelictBre NpoBOAHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBjieHUE. [BUKEHHUE 3apsSAKEHHON YaCTUIIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHne 3neKTpOMarHuTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHMTHOM
UHAYKUUU. OJEKTPOABMXKYLIAs Cuia HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papajes.

BuxpeBoe anekTpudeckoe Mmojie. OJEKTPOABWXKYIIAS CHJIA HHIAYKIHH B
IIPOBOJAHUKE, IBMXKYILEMCS IIOCTYIIATENBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIEHME CAMOMHIYKUMH. OJIEKTPOABMKYILAs CHJIA
CaMOMHAYKIIUH.

OHeprusi MarHUTHOTO ITOJIS KaTYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIC
MAarHuThl, JJEKTPOMATHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM SJIEMEHTApPHBIX
4aCTHL], UHIYKIIMOHHAs [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMA MAarHUTHOTO TIOJIA.

B3anmoneiictBue JByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevicTBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON UHIYKIWH.

[TpaBuio Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILEH CHIIBI MHAYKIHH OT CKOPOCTHM M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue neiCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KOJ1€0aHuA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHMUYECKHE  KOJICOaHHUS.
["apmonnyeckue kosnedanus. [lepuoa, yacrora, amrmumryga u (aza KoseOaHUI.
[IpyxuHHBIN MasgTHUK. MaTeMaTH4eCKUA MASTHUK. YPAaBHEHUE TaPMOHUYECKUX
kosebanwmii. [IpeBparenue sHepruu Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KoJsieOaHusmMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
HHEPrUU B UJI€ATBHOM KO0JIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoueOaHUsIX. BBIHYK/IEHHbIE MEXaHUYECKUE
kojeOanus. Pezonanc. BeiHyXIeHHBIE SJIEKTPOMArHUTHBIC KOJICOAHMSI.

[lepemenHpiii  TOK. CuUHYCOHWJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHHUSL.

Tpanchopmarop. IlponsBoacTBo, nepenadya U MOTpPeOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTMYECKUE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HMU.

TexHuyecknue ycTpOWCTBAa M MPAKTUYECKOE NPUMEHEHHE: DIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH DJIEKTPOIIepe1ay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJEOATEIbHONW CHUCTEMBbI (MPYKUHHBIA WA
MaTEMaTUYECKU MASITHHK).



HaOGmronenue 3aryxaromumx Kojie0aHui.

HccnenoBanue CBOWCTB BIHYXKICHHBIX KOJIeOaHUH.

HaGmronenue pesonanca.

CBOOOHBIE AIIEKTPOMAarHUTHbIE KOJeOaHusl.

OcuuiorpaMMsl (3aBUCUMOCTH CHJIbI TOKA M HANPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpu mociaenoBaTeNbHOM COEAMHEHUM PE3UCTOpA, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTponEpe1ayn.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MajbIX KOJeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHve MEPEMEHHOIO0 TOKAa B LENM W3 [OCIEAOBATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTYIIKU U PE3UCTOpAa.

Tema 2. Mexanuueckue u I1eKmMpoMaZHUMHbIE 60JIHbL

MexaHnudeckrue BOJIHBI, YyCloOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHusT W JJMHA BOJIHBL [lonmepedHble W MPOJOJIbHBIE BOJHBI.
WnTepdepenius u quppakiuus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJIHBI. Y CJIIOBHSI U3JIyYEHHs JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPAXCHHE, MPEIOMIICHHE, MOJsIpU3aus, Audpakuus,
uHTepdepeHius. CKOpoCTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIeKTPOMAarHUTHBIX BOJIH. [IprMEHEHME JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3U U TeneBuaAcHUA. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOLIEH CPEJIbI.

TexHU4ecKue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMAarHOCTHKAa B TEXHHKE W MEAMIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHA, TenedoH, CBU-nieup.

Llemoncmpayuu

OOpazoBaHue U pacCpOCTPAHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mtomeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenune otpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenune nnatepdepeHnu u AUPpaKkui MEXaHUUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOW H
4acTOTOM KOJIeOaHUI.



HccenenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IIPEIIOMIICHHUE,
noJsipu3anus, 1udpakuns, THTepGepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonuHelHOE pacrpoCTpaHEHUE CBETA B
OJHOPOJHOM cpene. JIyd cBera. TOUECUHBIM UCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3obOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTelh
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa IOJHOTO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcus ceeta. CroxkHblil coctaB Oenoro cBera. LIBer.

Cobuparonmue U pacceuBaromue JuH3bl. ToHkas JswmH3a. DokycHoe
paccTosiHuE W ONTHUYECKas cuia TOHKOM auH3bL [locTpoeHune uzoOpakeHui B
coOMparoIIUX U pacceuBaroIMX JinH3aX. DopMylia TOHKON JTUH3bL. Y BEIUYEHUE,
JTaBaeMoe JUH30MH.

[Ipenenbl MNPUMEHUMOCTHA TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTrepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEHIIMOHHOM
KapTUHE OT IBYX CUH(A3HBIX KOr€PEHTHBIX UCTOUYHHUKOB.

Hudpaxuus cBerta. JludpakimoHHas pemérka. YCJIOBHE HaOJIOICHUS
IJIABHBIX ~MAaKCMMyMOB IIpM IIaJ€HAM MOHOXPOMAaTHYECKOrO CBE€Ta HA
TUGPAKIIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JyIa,
doroanmnapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOISIPOU.

Jlemoncmpayuu

[IpssMONIMHEHOE PACIpPOCTPAHEHUE, OTPAKEHUE M TNPEIOMIICHHE CBETA.
OnTuueckue mpuOOpHI.

[lonHoe BHyTpeHHEE OTpakeHue. Mozens CBETOBOA.

HccnenoBanue cBOMCTB M300pakeHU B JIMH3AX.

Mopenu MuKpocKorna, TeJieCKona.

HaGmronenune natepdepeHnu crera.

Hab6mronenue nudpaxium ceera.

Ha6mronenue nucnepcun cera.

[TonyuyeHue cuekTpa ¢ MOMOUIBI0 HPU3MBI.

[TonyueHnue ciekTpa ¢ MOMOILI0 TU(PPAKIIMOHHON PEIIETKY.

Habnrogenue nonsipu3aiuu CBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomuol



M3mepenune rnokasaresst NpeJoMIICHHs CTEKIIA.
HccnenoBanue cBOMCTB N300pakeHU B JIMH3AX.
HaGmronenue nucnepcun cera.

Pa3znen 6. OcHOBBI crIeIHAJIBLHON TEOPUH OTHOCHTEIbHOCTH
['panuubl  NPUMEHMMOCTHM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CHELUATIbHON TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU M COKPAILCHHE
JTUHBL.
OHeprusi 1 UMILYJIbC PEIATUBUCTCKON YaCTHULIBL.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbL. DHEPIHs
IIOKOS.

Paznen 7. KBanToBasi pusuka
Tema 1. Dnemenmul KEAHMOBOU ONMUKU
®dotonbl. Dopmyina [lnanka cBa3u SHeprun (POTOHA C €ro YaCTOTON. DHEPTUs
U UMITYJIbC (POTOHA.
Otkpeitre u uccnenoBanue Gororpdexra. Onbitet A. I'. CroneroBa. 3aKOHBI

dbotoaddekra. YpaBHenue DiHIITeHA 111 doTodddexra. «KpacHas rpanuiiay
dboTtorddexra.

JlaBnenue ceera. OnbiTel I1. H. JIebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, CoTHEUHAas OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®otordh(DHeKT Ha YCTAaHOBKE ¢ IIMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHeENTHETO (HoTodPdeKTa.

Ceeroauo.

Conneynas 6aTtapesl.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHIL.
[Inanerapnas wmoxpens aroma. [locrynatel bopa. M3nyueHune u moryomeHue
($OoTOHOB TpU mepexoe aToMa C OJHOrO YPOBHSI DHEPrHUHM Ha Apyroil. Bumsl
criekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJIOPO/IA.

BousiHoBBIE cBoOlicTBa yacTull. Bosnbl 1e bpoitnsa. KoprnyckynsipHO-BOJITHOBOM
Ty alu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTEP.



Jlemoncmpayuu
Mopenb onsita Pesepdopra.
OnpeneneHue JJIMHBI BOJIHBI JIa3epa.
HabGnrogenue IMHeHYaThIX CIIEKTPOB U3ITYUYECHHUSL.
Jlazep.
Yuenuueckuiu sxkcnepumenm, 1abopamopnvie pabomol
Hab6nronenue nmunaeityaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JT0KA3bIBAIOIIUE CIOKHOCTh CTpPOeHUs sAnpa. OTKpwITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
panroakTuBHOro wu3nydeHus. CBoiictBa anb(a-, Oera-, ramMma-u3Iy4CHHUS.
Bnusinue palnoakKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpbiTHE TpOTOHA W HeWTpona. Hykionnas mozens siapa IeitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe unciio sapa. M30Tornsl.
Anbda-pacnaz. OJNEKTPOHHBIN M TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JTydeHHEe. 3aKOH pPaIMOAKTUBHOIO paciaja.
OHeprusi CBSA3M HYKJIOHOB B sipe. Snepubie cuibl. JedekT macchl sapa.
Snepnplie peakuuu. [leneHue u CUHTE3 AA€ED.
SAnepuwiii peaktop. TepmosiaepHsiii cuHTe3. [IpoOGiaeMbl W TEPCIEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI IAEPHON SHEPTrEeTUKHU.
OnemeHTapHble YacTULbL. OTKPBITUE TO3UTPOHA.
MeTo1b1 HaOMIONEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHULI.
dyHpamMeHTaIbHbIe B3auMOJIeHCTBUS. EquHCTBO pu3nueckoit KapTUHBI MUPA.
TexHuyeckue yCcTpoucCTBa U MPAKTUUYECKOE NMPUMEHEHUE: T03UMETpP, Kamepa
Bunbcona, siiepHsblil peaktop, aToMHasi 6oM0a.
Llemoncmpayuu
Cu€TurK MOHU3UPYIOLINUX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomul
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. DjeMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Dtanbl pa3BUTHs acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bunx 3Bé3gnoro neba. Co3Be3nusi, sipKue 3BE3MBI, TUIAHETHI, WX BHIUMOC
JBH>KCHUE.

CoJiHeUHas cucTema.

Connue. ConneuHnast akTuBHOCTb. Mcrtounuk sHeprun CosiHIIA M 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBINA Kilacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW IOCJIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBbY» ISl 3BE3[ TJIABHOW IOCJEA0BATENLHOCTU. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPEJICTABIECHUS O MPOUCXOKIAECHUN U 3BoJronuu ConHua u
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama ['anaktuka. Ilonoxkenue u nmxenue CosHLIA B
[Nanaktuke. Tunsl ramakTuk. Paguoranaktuku v kBasapbl. YEpHBIEC IBIPHI B SIpax
TaJIaKTHK.

Bcenennas. Pacummpenune Beenennoit. 3akon Xab60ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HalGmronenuss HeBOOPYKEHHBIM TJIA30M C HCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TOJI0KEHNSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/11sd CEeBEPHOro MOIYIIApUs U IPKUE 3BE3/BI.

HaGmronenus B Teneckon Jlynsl, miianet, Mieunoro Ilytu.

O6001maoee NOBTOPEeHUE

Ponp ¢usmku w acTpoHOMUM B DIKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIbHOW M 3THYECKOHN cepax AEsITeIbHOCTH YeJIOBEKa, POjib U MECTO (PU3UKHU
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHOW KapTHUHE MUPA, poib (HPU3UUECKON Teopuu
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKON KapTUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocylecTBisieTcs C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMOIOruH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumnoresa, (Qpuanyeckas BeIUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YPAaBHEHUM, TPUIOHOMETPHUYECKHUE
GyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX IMPOCKIHUH HA OCH KOOPAWHAT, CIIOKECHUE BEKTOPOB,
NPOU3BOAHBIC D3JEMEHTAPHBIX (DYHKIUH, MPU3HAKK MOAOOUS TPEyroJIbHUKOB,
onpe/eseHre MIONIaAN IIJIOCKUX PUryp u 00bEmMa Tell.

buonocus: »nekrpuyeckue SBICHUS B JKUBOW MPUPOJE, KoJeOaTelabHbIE
JBUKCHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUSA B )KMBOMW MPUPOJIE, TEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsd CTPYKTypa TBEPIBIX
T€J, MEXaHU3MbI 00Pa30BaHUs KPUCTANIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAIH3.



l'eocpaghusa: wmarHuTHBIE TIOMIOCA 3€MJIM, 3aJIeKd MArHUTHBIX Py,
dhoToChEMKA 36eMHON TTOBEPXHOCTH, MPECKa3aHUE 3EMIICTPSICCHUH.

Texnonoeua: JHMHUM DIEKTpONEpPEAad, TIEHEPATOpP IIEPEMEHHOIO TOKA,
ANEKTPOABUTATENb, WHAYKLIHWOHHAS I€Yb, pagap, PaauONpUEMHUK, TEIEBHU30D,
anTeHHa, tenedoH, CBYU-meub, NMpOEKIMOHHBIA amnmapar, BOJIOKOHHAs OINTHKA,
coJiHEe4Has OaTapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEITHEI'O OBIIEI'O OBPA3OBAHU

OcBoenue yueOHOro mpenmera «@Du3nMkay HA YPOBHE CPEIHEro OOIIETOo
obOpazoBanusi (0a30BbIN YPOBEHB) MOJDKHO OOECIEYUTH TOCTHKCHHE CIIEAYIOIINX
JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «Du3nka» A0TKHbI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIMUXCS PYKOBOACTBOBATHCS
cOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHH, COOTBETCTBYIOIIHMX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KXU3HEHHOTO
ONBITa U ONBITA AEATEIIBHOCTH B IMPOLECCE PEAIN3ALNN OCHOBHBIX HAIPAaBICHUN
BOCIIUTATEIBHON JIESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3HUINHM O0YJArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOr0 OOIIECTBA;

OPUHATUE  TPAAUIMOHHBIX  OOIIEYETIOBEUYECKUX T'YMAHHCTHUECKUX U
JEMOKPATUYECKUX EHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUU B 00pa30BaTeILHON OpraHu3alliu;

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIbHBIMA UHCTUTYTAMU B COOTBETCTBHUH C
X QYHKIUSMU U Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKOMN TPaKIaHCKOW UACHTUYHOCTH, TATPUOTU3MA;

LICHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATHh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTHA YYEHOTO;

OCO3HaHUE JINYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOTO Oy IyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOLICHHUE K MHUPY, BKIIKOUYAsl SCTETUKY HAYYHOT'O TBOPYECTBA,
npucyuiero (pu3n4ecKoil Hayke;

5) TPy10BOr0 BOCIIMTAHMSI:



UMHTEpPEC K pa3inyuHbIM cdepam npodhecCuOHATBHON NeATeTbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKOIN U TEXHUKOW, yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymier mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(bU3HKY HA TIPOTSKEHUU BCEU KU3HH;

6) 7K0JIOTHYECKOr0 BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh DKOJIOTMYECKON KYJIBTYpPhI, OCO3HAHWE TJI00aTHLHOTO
XapakKTepa SKOJIOTUUECKHUX MPOOIeM;

IUTAaHUPOBAHKE U OCYILIECTBIICHUE IEUCTBUI B OKpYKAIOLIEH Cpelie Ha OCHOBE
3HaHUS 1eJIel YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

paCIIMpPEHUE OIbITA JEATCILHOCTH HKOJOTHYECKONW HAMpaBIEHHOCTH Ha
OCHOBE MMEIOITUXCSI 3HAHUHN TIO (PUBHKE;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHUE IIEHHOCTH HAYYHOW JESATENHHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (U3MKA  OCYIIECTBISATh  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHBIE YYeOHbIE 1eHCTBUS
ba3oBble JJoruyeckue aelicTBUA:
CaMOCTOSATENIbHO  (OPMYIHPOBAaTh W aAKTyalIM3UpoOBaTh  MPOOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JCITEIbHOCTH, 3a/laBaTh MapaMETpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBIISAITH  3AKOHOMEPHOCTM W INPOTHBOPEYUS B  PaCcCMaTPUBAEMBIX
(U3NYECKUX SBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMBbl ¢ YU4€TOM aHajlu3a HWMEIOLIUXCS
MaTepHUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUM AEATENbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaTbHOTO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble nucciieaoBaTebCKHe TeiiCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KJIIOUEBBIMU IOHATUAMU U METOJAMH
(bu3nyecKoi HayKu;



BJIaJICTh HABbIKAMH y4€OHO-UCCIIEIOBATEIBCKON M MIPOSKTHON 1EATEIIbHOCTH
B 00nacTu (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TOUCKY
METOOB peUIeHHs 3a1ad (U3MYECKOTO COJCPKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METO/OB IIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH MO TIOJIYYEHUIO HOBOI'O 3HAHHUSA, €ro
UHTEpIpETauy, NpeoOpa3oBaHUI0 W MPHUMEHEHHIO B PA3IMYHBIX YYCOHBIX
CUTYallUsX, B TOM YUCJIE [IPH CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (HU3HKY;

BBISIBISITh IPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeUIeHHs, HAaXOAWTb apryMEHThl IJIs J0Ka3aTeJIbCTBA
CBOMX YTBEPXICHUH, 3a/1aBaTh MapaMeTpbl U KPUTCPUH PEILICHUS;

aHATM3UPOBATh IIOJNyYEHHBIE B XOJE PpEUICHHS 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH H3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpMyIUpOBaTH COOCTBEHHBIE 3aJaud B 0OpazoBaTEIbHON
JesITeIbHOCTH, B TOM YHUCIIE TIPU U3yYCHUH (DUBUKH;

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBII OTIBIT;

yMETh TEPEHOCHTh 3HAaHUS 10 (U3MKE B MPAKTUYECKYI0 001acTh
KHU3HEIEATEIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJICH, TIPE/IaraTh OPUTMHAIBHBIEC TIOJXO/bI U PELICHHUS;

CTaBHUTbH POOJIEMBI U 33]1a4H, IOIYCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnpopmanmeii:

BJIaJIeTh HAaBBIKAMU TOJYy4YeHUs MHPOpPMaUU (PU3HMUECKOTO COACpXKAHUSA U3
UCTOYHUKOB PpAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBIISATh TOUCK, aHAJIM3,
CHCTEMAaTH3alMI0 ¥ HMHTEPIpETanni0 MHOOPMAIUN Pa3IUYHBIX BUIOB H (GOpM
NPEICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OpMAIUy;

UCTONB30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUU KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3aI[MOHHBIX
3aad ¢ coOmofeHuEM TpeOOBaHWK HPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THTUCHBI, PECypcOCOepeKeHHs, TPAaBOBBIX ©  JTUYECKHX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJACP)KaHUs B PA3IUYHBIX (Qopmarax c
y4€TOM Ha3Ha4YCeHUs WH(OPMAIVH | [IETICBOU ayIUTOPHH, BRIOUPAsi ONTUMAIILHYIO
(dbopMy TpeCTaBICHHS U BU3yaJIH3allHH.

KoMMyHHKATHBHBIE YHHBePCcATbHbIE YUeOHbIE TelCTBHUS:
OCYIIECTBIISATH 00IIEHNE HA YPOKax (PU3UKU U BO BHE-YPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DIWKTHBIX CHUTyallud ©  CMSAT4YaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3Jararb CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IMOHUMAaTh W HUCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOU M WHIWBUIYaJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JCHCTBUH C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKI0I0 YICHA KOJIJIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JACHUCTBUA MO €€ JNOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBUM,
pacnpeiensaTbh pojaud ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paloThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJAOTO0 y4YaCTHUKA KOMAaHIbl B
o01uii pe3ysbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTb HOBBIE NPOEKThI, OLECHUBATH MAEHU C IO3ULUHAH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUSX, MPOSIBISATH TBOPUECTBO U BOOOPAXKEHUE, OBITHh HHUITHATUBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESATEIBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (OpPMYyIHUPOBAThH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEJIbHO COCTAaBJATh IUIAH PEUIEHUS PACUYETHBIX M KaueCTBEHHBIX
3aj]a4, [JIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEANOUTEHU;

J1aBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIITOUYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTtb Ha cels
OTBETCTBEHHOCTb 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHUIO W TMPOSIBICHUIO JPYAUIMU B 00JacTH
(U3HKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHOM  pediiekcuM  KaKk  OCO3HaHUSs
COBEpLIAEMBIX JCHUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, HMX pPE3YJIbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI PEIIEKCHH ISl OLIEHKH CHUTYyalllH, BIOOpa BEPHOIO
peleHus;



yMETh OILIGHWBAaTh PUCKH W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHUKEHHUIO;

NpUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TMPU aHAIW3Ee pe3yIbTaToB
JIeSITEIIbHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX TIPU aHAIW3E pe3yIbTaToB
NEeSATEIHLHOCTH,

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporecce nOCTHXKEHHS] THYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢Gu3MKe JJISI YPOBHS CpEIHEro ooOImero oOpa3oBaHus Yy OOydaroluxcs
COBEPIIICHCTBYETCS OYMOIMOHAIILHBII WHTEJICKT, IIPEAMOIar afoIIHiA
c(hOpPMHUPOBAHHOCTb:

CaMOCO3HaHUs1, BKIIIOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOHN AMOIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B cele;

CaMOPETYJINPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHUMAThH
OTBETCTBEHHOCTb 3a CBOE TMOBEJACHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
IMOIIMOHAIEHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIMH, BKIIOYAIOIIEH CTPEMIICHHE K JTOCTIDKEHUIO e U
yClexy, ONTUMHU3M, WHHIIMATUBHOCTh, YMEHHE JCWCTBOBATh HCXOJs M3 CBOHUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIICH CTOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIpYTHX, YYUTHIBATh €ro TPH OCYIIECTBICHWUU OOIIEHHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COIEPEIKUBAHMUIO;

COIMATBHBIX HABBIKOB, BKIIFOUAIOIINX CITOCOOHOCTh BBHICTPAWBATH OTHOIIICHUS
C IPYTHMH JIFOIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATHBI

K koniy obyuenns B 10 kJjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh HAa MPUMEpax poiib U MECTO (U3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHbI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B IIPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUYUTHIBATh TPAHULBI TPUMEHEHUS M3YyUYCHHbIX (U3MYECKUX MOJIEIEeH:
MaTepHualibHas TOUKa, UHEpIMaIbHas cUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, KUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUYECKUII 3apsi/i IPU pelieHnr GU3NYECKUX 3a/1a4;

pacro3HaBath (U3HUYECKHUE SBJICHHS (TIPOILIECChI) U OOBSICHIThL UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOECHUS BEIIECTBA U



IEKTPOMHAMUKN: PABHOMEPHOE Y PABHOYCKOPEHHOE NPSMOJIMHENHOE ABUKEHUE,
CBOOOJHOE MaJeHUe TeJ, BIKEHUE MO OKPYKHOCTH, MHEPLHS, B3aUMOJACHCTBHE
ten, auddys3usi, OpOyHOBCKOE ABMKEHHE, CTPOCHHE KUAKOCTEH M TBEPIBIX TEI,
U3MEHeHue o0bEMa Tel NpU HarpeBaHuu (OXJIAXKAECHWH), TEILUIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJCHCALMs, IUIABICHUE, KPUCTAIUIM3AlUsA, KHUIICHUE, BJIAXHOCTH
BO3/lyXa, MOBBIIICHUE JAaBJICHUS ra3a Py €ro HarpeBaHWU B 3aKPBITOM COCYJIE,
CBA3b MEXKJly NapaMeTpaMH COCTOSHHS T'a3a B U30IPOLIECCAX, MEKTPU3aLHUs Tell,
B3aMMO/JICHCTBHUE 3apsJI0B;

ONKCHIBATh MEXAHUYECKOE JIBUKEHHUE, UCIONIb3Ysd (PU3NUYECKUE BEJINYUHBL:
KOOpJIMHATa, IIyTh, IIEPEMELICHUE, CKOPOCTb, YCKOpPEHHME, Macca Teja, CWIA,
UMITYJIbC Te€Jla, KHHETHYECKasi YHEPrus, NOTCHIMAIbHAS 3HEPrusi, MEXaHU4eCKas
paboTa, MexaHMYECKas MOIIHOCTb, MpPH OMNHCAHUM NPABHIBHO TPAKTOBAThH
(Gu3NYECKUN CMBICT HCIOJIB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHUHY C APYTHUMHU
BEJIMYMHAMU;

ONKCHIBATh HM3YyYECHHBIC TEIUIOBBIE CBOMCTBA TE€JA M TEIUIOBBIE SBJICHUS,
UCHIONB3ysl (U3MUECKHE BEIWYHMHBI: JaBJICHHUE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi DHEPIusl XaOTUYECKOrO JBHIKCHHSI MOJIEKYJI, CPEIHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KOA(Q(QUIMEHT IOJIE3HOIO JEHUCTBUS TEIUIOBOIO JABUIATENsl; IPU ONHCAHUU
OPaBWJIBHO TPAaKTOBAaTh (DUBUYECKUN CMBICI HCHOJb3yEMbIX BEIUYHMH, HX
0003HAYeHUsI W EIUHUIBL, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BEIUUNHAM;

ONMCBIBATh U3YYECHHBIC DJICKTPUYECKHE CBOWCTBA BELIECTBA U IIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (DU3MUECKHUE BEIMYUHBL IJIEKTPUUECCKHUM 3apsi,
AIIEKTPUYECKOE I10JI€, HANPSKEHHOCTD MOJIS, MMOTEHIMAJ, Pa3HOCTh MOTEHLIHUAJIOB;
OpU ONHUCAHUM IPAaBWIBHO TPAKTOBATH (PU3UUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHWs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUUYHUHY C IPYTUMH BEJINYMHAMU;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (hU3HUECKUe
3aKOHBI U IIPUHLMIIBL: 3aKOH BecemupHoro tsarorenus, I, I u III 3akonsr HerotoHa,
3aKOH COXPAaHEHHsS MEXAHUYECKOW DHHEPIHUH, 3aKOH COXPAaHECHMsI HMIIYJIbCA,
IPUHLUI CYNEPIO3ULMU CWI, NPUHLUII PAaBHONPABUSA HHEPLUHUAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYISIPHO-KUHETUYECKYI0 TCOPUIO CTPOCHMUS BELICCTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPrUU TEIUIOBOIO JBHUKEHUS MOJIEKYII C
aOCOJIFOTHOM TeMIIEpaTypoi, MEpBbI 3aKOH TEPMOJUMHAMMKH, 3aKOH COXPaHEHUS
NIEKTPUYECKOr0 3apsja, 3akoH KylloHa, Ipu 3TOM pasinvyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMATUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHULIbI,
00JacT) NPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE NPUHIMIBI JIEUCTBHUS  MalllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HHU;

BBINIOJIHATh JKCIIEPUMEHTHI MO HCCIEJAOBAHUIO (DU3WYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEpPEHUU, MPU 3TOM
dbopmynupoBaTh MpoOeMy/3alady ¥ TUIIOTE3y Yy4eOHOTO JKCIIEPUMEHTa,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOIO OO0OpYAOBaHHSA, MPOBOAUTH OMNBIT U
(GbOopMyIHpPOBATH BHIBOIHI,

OCYLIECTBJISITh NPSIMbIE U KOCBEHHBIE U3MEPEHUsI (U3HUECKUX BEITUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHUs M HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUN, NMPU STOM KOHCTPYHPOBATH YCTaHOBKY,
(buKcUpoBaTh pe3yibTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEIUYUH B
BU/JIE TAOJIUII U TPaUKOB, I€JIaTh BHIBOABI IO pe3yIbTaTaM UCCIIEeI0BAHMUS;

coOmro1aTh MpaBmiIa 0€30MacHOTO TPyJa MPU MPOBEICHUN HMCCICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW U MPOEKTHOM
JEATEIBLHOCTH C HMCIOJB30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1TAOOPATOPHOIO
000pyI0BaHUS;

pemiaTh pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEIbIO,
UCTIONB3Ys (hPHU3MUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKUE BETUUYHHBI U (POPMYJIBL,
HEOOXOAUMbIEe NJisi €€ PElICHHs, MPOBOJUTh PACYEThl U OLEHUBATH PEATBHOCTH
MOJIYYEeHHOT0 3HAaYeHUS (PU3HUECKON BEJIMYUHBI,

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY pacCyX JCHUH C OMOpOM Ha HM3y4YCHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnyecKkue BICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIeHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUN
U TPEJCTAaBJICHUS y4eOHOW U HAYyYHO-TOMYJISIPHON MHPOpPMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKU aHATTU3UPOBATH MOJIy4aeMylo HH(POPMAIIHUIO;

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOU >KU3HU
JU1s obecriedeHrss 0€30MacHOCTH MPY 00pallleHUuH ¢ MpUOOpamMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUsSI 3OPOBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOI0
MOBEJICHUS B OKPY>KaIOILEH Cpejie;



paboTatb B TpYIINE C BBHIIIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO paCHpenessTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYyallHUsX, aJleKBaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PELICHUE pacCMaTPUBAEMOM TPOOIEMBI.

K koniy oOyuenus B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOM HAay4HOM KapTHUHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHUKH H
TE€XHOJIOTUM, B MPAKTUYECKOW IESATEIBHOCTH JIOJEH, IIEJOCTHOCTh M €IUHCTBO
(bu3HYeCcKOi KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YyYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN IEKTPUUECKUN 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHHUK CBETA, SCPHAs
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MPH PElICHUU (PU3NUECKUX
3a/ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOILIECChI) U OOBSICHITH UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: JNEKTPUUYECKAsi POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ICHCTBHS TOKa, B3aUMOJCHCTBHE
MarHuTOB, DSJIEKTPOMAarHUTHasi WHIAYKUHWSA, JEWCTBHME MAarHUTHOTO TMOJs Ha
IPOBOJHUK C TOKOM W JIBIXKYIIMICS 3apsili, 3JEKTPOMArHUTHbIE KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHHE CBETa, OTPaKEHHUE, MPEJIOMIICHUE,
uHTepdepeHus, audpakuus W TOMAPU3alUs CBETa, JUCIEPCUs CBETa,
dotornexrpudeckuii 3ddext (poroaddekT), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE
JMHENYaToro CHeKTpa aTroMa BOJOPOJA, €CTECTBEHHAas M HMCKYyCCTBEHHas

PaluOaKTUBHOCTD;
ONMCHIBATh W3YYEHHBIE CBOMCTBA BELIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPHUUYECKYH0  IPOBOJUMOCTh  Pa3jiU4HbBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJB3YsS (U3NYECKHUE BEIUYMHBIL:
AIIEKTPUUECKUI 3apsifl, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHUE, AJIEKTPUUECKOe
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAsl cujia, paboTa TOKa,
WHJYKIUST MarHUTHOrO TMojs, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEpPHOoJl M YacToTa
KoJjebaHuii B KoseOaTeIbHOM KOHTYpe, 3apsii U CHiIa Toka B IIpolecce
FApMOHUYECKUX AJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsiHUE U
OTNTHYECKAasl CWJIA JIMH3BI, TIPH OMHCAHWUU TMPABWILHO TPAKTOBATHh (HU3UUCCKUI
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWS W CIWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIMYUHY C JAPYTrUMHU
BEJIMYMHAMU;

ONKCHIBATh M3YyYCHHbIE KBAHTOBBIEC SBJICHUS M MPOLECCHI, HCIOJIb3Ys
bu3nYecKue BEIMYHMHBI: CKOPOCTh DSJCKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, EPUOJ TIOJypaciaia, SHEPTrus CBI3U
aTOMHBIX SIJI€p, MpPH OINUCAaHUU NPABUIBHO TPAKTOBaTh (UIMYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYHMH, MX OOO3HAUYEHHS M EAUHHIIBI, YKa3bIBaTh (POPMYJIBL,
CBA3BIBAIOIME JIaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3HUECKUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapajlIeIbHOIO
COCAUHEHHs] TPOBOJHUKOB, 3aKOH JIkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHHS CBETa, ypaBHeHHEe ODWHINTeHHa i (oTodddekra,
3aKOH COXPAHEHUWs JHEPIUHU, 3aKOH COXPAHEHHs HUMIIYJIbCA, 3aKOH COXPAaHEHUs
AIIEKTPUYECKOr0 3apsAaa, 3aKOH COXPAHEHUs MAacCOBOI0 4HMCIa, MOCTyJaThl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, pu 3TOM pa3jnyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCJIOBUS (TpaHHULBbI, OO0JIaCTH)
IIPUMEHUMOCTH;

ONPENEIIATh HANPABICHUE BEKTOPA MHIYKIIUM MATHUTHOTO IOJIS IIPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuibl JIopeHna;

CTPOUTh W ONKCHIBATh M300paKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI MO HUCCIEJAOBAHUIO (DU3WYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHU: NPHU 3TOM
dbopmynupoBaTh MpoOIEeMy/3alady ¥ TUIIOTE3y Yy4eOHOTO JKCIIEPUMEHTa,
coOUparh YCTAaHOBKY W3 NPEIJIOKEHHOI0 O0OpYyAOBaHHS, MPOBOAUTH OMBIT U
(GbopMyIMpOBATH BHIBOJIBI,

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIIUYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHS W HMCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
OpSIMBIX  M3MEPEHMM: MpU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, AeNaTh BHIBOBI 10 pE3yJIbTaTaM HCCIICOBAHNUS,

coOmro/1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEIECHUN HCCIIEIOBAHUN B
paMKax y4eOHOro »SKCHEepUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW W IMPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1TaOOPaTOPHOIO
000pyI0BaHNUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEIbIO,
UCIIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a7a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (U3MUECKUE BEIMYUHBI U (HOPMYIIbI,



HEOoOXOuMbIe JUIsl €€ pelIeHUs, NMPOBOJIUTH Pacué€Thl M OLIEHMBATh PEAJbHOCTH
MOJy4YE€HHOT0 3HaUY€HHUs (PU3NUECKON BEIINYUHBL

pemaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JIOTUYECKH HENMPOTUBOPECUYUBYIO
LIEIIOYKY PACCYXKICHUH C ONOpPOM HA M3YyYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH H
(uznuecKue sIBICHUS,

UCIONB30BaTh  MpPH  pEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTABJICHUS y4eOHOW U HAYyYHO-NIOMYJISIPHON MHPOpPMAIUH, MOTYYCHHON U3
Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M1OTy4aeMyt0 HH(OPMALINIO;

OOBSCHATh MNPUHLMUNBI JEHCTBUS MAILUMH, HPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3jinyarh yCIOBUS MX 0€30IaCHOTO MCHOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO MHpa, B PAa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOU >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPH OOpAILIEHUU C MPUOOpPaMH M TEXHUUECKHUMHU
yCTPOMCTBAMH, JUIsl COXPAHEHHUS 3/10pOBbsS M COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYIKAIOILEH CpeAc;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pPAa3IMYHbIX COLMAIBHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacHpenessTh OO0S3aHHOCTH U
IIJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYalMAX, aJ€KBATHO OLICHWBATH
BKJIAJ] KQKJI0T'0 U3 YYACTHUKOB I'PYIIIbI B PEIIEHUE PACCMAaTPUBAEMON ITPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo 4acoB DJIeKTPOHHBbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/m P Kontpoabnsl | IlpakTHyeckn (b )
NMporpamMmblI Bcero o0pa3oBaTejbHbIE
e padoThbl e padoThl
pecypchl
Paznen 1. PU3UKA U METO/JIbl HAYUYHOI'O ITIO3HAHUS
1.1 ®u3nKa U METOJIbl HAYYHOTO MO3HAHUSI 2 bubmorexa [OK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubnunoreka [JOK
2.1 K
nHeMaTiia > https://m.edsoo.ru/7f41bf72
but6mmorexa [{OK
22 flutamiica ’ https://m.edsoo.ru/7#41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
3.2 OcHo epMOAMHA 10 1
HOBRI TepMOARHAMITIH https:/m.edsoo.ru/741bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnmoreka [JOK

®da3oBbIe EPEXOIbI

https://m.edsoo.ru/7f41bf72




Hroro no pazgeny

24

Paznea 4. JIEKTPOJINHAMUKA

bu6mmoreka [{OK
4 MEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2neKTpUYeCKHil TOK. TOKHM B 12 bubmmoreka [JOK
’ pa3sIUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJTACC

Kosau4yecTBOo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesoB U TeM uu@ppoBbIe
Ne i/m P KonTpoibH IIpakTHyeck (e )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ne padboTbl
pecypcsbl
Pazpnen 1. JIEKTPOAUHAMUKA
L1 MarnuTtHO€e nojue. JIeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
' UHYKIIHS https://m.edsoo.ru/7f41c97¢
Wroro no paszneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
71 MexaHU4eCKHUE U JIEKTPOMArHUTHbBIE 9 1 bu6nuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢
29 MexaHu4eCKHUE U JIEKTPOMArHUTHBIC 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunoreka [JOK
23 O 10 3
frrRa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OcCHOBBI crielIUaTBLHON TEOPUHI 4 1 bu6nuoreka [IOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DNeMEeHThI KBAHTOBOU ONTHKU 6 bubmorera HOK

https://m.edsoo.ru/7f41c97¢




bu6mmoreka [IOK

4.2 C 4
ThoCHHE atoma https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4. A
3 TOMHOE A7pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMeHTHl aCTPOHOMUU U aCTPOPHU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0wuiaroniee NOBTOPEHNE 4 ngﬁ;ﬁfgggg}i 41c97c
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHBIE
Jara
Ne Kontpoas | TIIpakruuec uudposbie
Tema ypoka H3Y4YeH
n/n Bcero HbIe KHe st o0pa3oBaTtejibHbIE
padoThbI padoThbI pecypchl

! ®usnka — Hayka o npupoze. Hayunsie | bubnmoreka [JOK
METOAbI TO3HAHUS OKPYKAIOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B GopMuUpoOBaHUI

2 COBPEMEHHOI (El)a HOU K(Z. I;I/IHIE; MHpa, B 1 bubmorexa HOK

P . 7 P \,p ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JEATENbHOCTH JIFOIEH
MexaHu4eckoe JIBUKEHUE.

3 OTHOCUTEIHLHOCTh MEXaHMYECKOTO 1 bubmuoreka [JOK
newxenus. [lepememienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE 1 bubmmorexa LHOK

P P A https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE 1 bubnmoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372¢

6 CBobOonHOe mageHue. Y CKopeHue 1 bubnuoreka [IOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo.ru/ff0c39¢cc

7 KpuBonuneiinoe npuxenue. /[pnxenue 1 bu6nuorexa IIOK
MaTepUalIbHOU TOUYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunin oTHOCcUTENbHOCTH [ anmues.

8 NuepuunaneHble cuctemsl oTcuera. [lepBbiit 1 bubmmorexa LHOK

P - P https://m.edsoo.ru/ff0c3be8
3ak0oH HproToHa

9 Macca tena. Cuna. [IpuHImn cynepno3uiuu 1 bubnuoteka [JOK




cuil. Bropoii 3akon HerotoHa st
MaTepUaIbHON TOUKHU

https://m.edsoo.ru/ff0c3be8

10 Tperuii 3akoH HproTOHA 117151 MaTEpUAJIBHBIX bubnuoreka IIOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCeMUPHOTO TsroTeHus. Cuna bu6nuoreka [IOK
TshKecTU. [lepBas kocMHuuecKkast CKOPOCTh https://m.edsoo.ru/ff0c3d00
but6mmoreka [IOK
12 Cuua ynpyroctu. 3akoH ['yka. Bec Tena
yrpy Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumment tpenus. Cuna
13 con OTII)/IBJIGHI/IH I (11)/1(1) BI/I)KGHI/II/II) Tena B bubmorexa [OK
p P https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM ra3e
[TocTynarenbHOE U BpallaTeIbHOE JBUKEHHE
14 a0COJIIOTHO TBEPIOTO Tesa. MOMEHT CHITBI. bu6nuoreka [IOK
[1neyo cumbl. YciioBUsl paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MmaTepruanbHON TOYKH, CUCTEMBI
15 MaTepUaIbHbIX TOYEK. MIMITyIbC cUitbl. 3aKOH bu6nuoreka [IOK
COXpaHEHHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHHE
Pabora u momHOCTE crutel. Knunernueckast
16 sHeprusi MmatepuanbHoi Touku. Teopema 00 bubmmorexa HOK
p P o p https://m.edsoo.ru/ff0c4502
WM3MEHEHNUN KNHETUYECKOW SHEPIUU
[TorenumanbsHas sHeprus. [loTeHnnanpHas
17 SHEprus ynpyro aehopMUpPOBAHHOMN bubnmoreka [JOK
npyxuHsbl. [loTeHUMabHAs SHEPrUs Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MMOBEPXHOCTH 3eMIIU
18 [ToTeHIManbHbIE U HEOTEHIIMAIbHBIC CUJTTBI. bubmuorexa [JOK

CBs13b pa6OTI)I HEIMOTCHIMAJIbHBIX CHUJII C

https://m.edsoo.ru/ff0c478¢c




M3MEHEHHEM MEXaHUYECKOM dHeprun
CUCTEMBI TeJl. 3aKOH COXPaHECHHUS
MEXaHUYECKOW SHEPTUU

19

JlaGopaTtopHast paborta «lccaenoBanue CBsI3H
paboTHI CHJIBI C U3MEHEHUEM MEXaHUIEeCKOM
SHEPruH Tella Ha IPUMEPEe PaCTsHKEHUS
PE3UHOBOTO KI'yTa»

20

Kontponshas padora no Teme «KunemaTuka.
JluHnamuka. 3aKOHbI COXpaHEHMSI B
MEXAHUKE

bub6munoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3AUMOJACHCTBUSA
yacTUI BeuecTBa. Mojenu cTpoeHus ra3os,
JKAJIKOCTEN U TBEPIBIX TEI

23

Macca monekyn. KoauuecTBo BemiecTsa.
[TocrosinHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa u e€
m3Mmepenue. [lkana remneparyp Llenbcus

25

Wneanpusiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcoumoTHas TeMIieparypa Kak Mepa
CPEIHEY KUHETUYECKON YHEPTUU ABUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

bubnunoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BEIC 3aKOHEI

28

JlaGopaTtophast pabora «MccnenoBanue




3aBHCHMOCTH MEXIY MapaMmeTpamu
COCTOSTHUS pa3peKEHHOTO ra3a

H3onponecchl B HI€aIbHOM ra3e u ux

but6mmoreka [IOK

29
rpaduveckoe rnpecTaBieHUe https://m.edsoo.ru/ff0c570e
BnyTpeHHss dHeprus TEpMOANHAMUYECKOU
30 CHUCTEMBI M CIIOCOOBI €€ N3MCHEHUSL. bubnuotexa [JOK
KomuuectBo TemnoTsl u pabora. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOI'O UJICATBHOTO Ta3a
31 Bunsl Tenmonepenaun bubmorexa TIOK
A e https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BEILIECTBA.
32 KonudecTBo TenaoThI pu TEIIIoNepeiayue bubmorexa TIOK
N P peAate. https://m.edsoo.ru/ff0c5c36
AnmabaTtHBIi mporecc
1 [IepBblii 3aKOH TEPMOAVMHAMUKH U €TI0 bu6nuorexa IIOK
INPUMEHEHNE K U30IIPOLECCaM https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs npo1ieccoB B MPUPOJIE. bubnmoreka [JOK
BTtopoii 3aKk0H TepMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunmun aericteus u K11/ TenmoBoi bubnunoreka [JOK
MAallAHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKosoruyeckue mpoodaeMbl TeII0IHEPTeTUKN
18 O606maromuit ypok «MosnekynsipHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas pabora o Teme
39 «MonexynsipHas ¢puznuka. OCHOBBI bubmorexa [JOK
YIEP ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKID)
b K
40 [TapoobpazoBaHue U KOHICHCAITHSI. nomortexa [0

https://m.edsoo.ru/ff0c63b6




Hcnapenue u kunenue

AOcCoIIoTHAs 1 OTHOCHUTEILHAS BIIAXKHOCTD

but6mmoreka [IOK

41
BOo31yxa. HacelenHslil nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannuueckue u
4 amopdHbIe Tena. AHM30TPONHS CBOMCTB bu6nuorexa IIOK
KpucTayIoB. JKuakue KpucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepUabl
13 [InaBnenue u kpucramumsanus. Y gebHas bubnmoreka [JOK
tertoTa riaBneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
but6mmoreka [IOK
44 VYpaBHeHHe TenI0Boro d6anaHca
P https://m.edsoo.ru/f0c6820
45 OnekTpu3zanus Ten. DIEKTPUIECKUI 3aps. bubnmoreka [JOK
JIBa BU1a 3JIEKTPUUECKUX 3apsi 0B https://m.edsoo.ru/ff0c6bcc
[IpoBOTHUKY, TUATIEKTPUKH U
46 n(fn HHOBO HIfKI/I 3aK(I))H COXpaHEHHUs bubmmorexa HOK
YHpOBOA i P https://m.edsoo.ru/ff0c6bec
3JIEKTPUYECKOTO 3apsiaa
47 B3aumoneiictBue 3apsiioB. 3akoH Kynona. bu6nuoreka [IOK
TodeuHbIil JIEKTPUUYECKUH 3apsi]T https://m.edsoo.ru/ff0c6ces
Hanpss>k€HHOCTB JIEKTPUYECKOTO MOJIS.
48 [IpuHIMI Cyneprno3uuy 3IEKTPUIECKUX Bubmmorexa [IOK
p VLI ynep H . p https://m.edsoo.ru/ff0c6df2
nosieit. JIuHuu HanpsKEHHOCTH
49 Pabota cui 371eKTpOCTaTHIeCKOro MoJsl. bu6nuoreka [IOK
[Torennuman. Pa3HOCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[IpOoBOTHUKY M TUDJIEKTPUKH B
50 3J'IpeKT OCTaTU4ECKOM nT(;IJ)Ie Bubmmorexa [IOK
p ] https://m.edso0.ru/ff0c7018
JusnexTpudeckas IPOHUIIAEMOCTb
N bu6nuoreka [IOK
51 OnekTpoémMkocTh. KoHnieHcatop nommorexa I

https://m.edsoo.ru/ff0c7126




52

DIEKTPOEMKOCTH IIIOCKOTO KOHACHCATOPA.
DHeprus 3apsHKCHHOTO KOHACHCATOPa

bubnunoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHas pabota "H3mepenue
AIIEKTPOEMKOCTH KOHJEHcaTopa"

54

[IpuHIMI nelcTBUA U IPUMEHEHUE
KOHJICHCAaTOPOB, KOIMPOBAJIBHOTO anapara,
CTPYWHOIO MPUHTEPA. DIEKTPOCTATUUECKAs
3amuTa. 3a3eMICHHE YIEKTPOprHOOpOB

55

DIIEKTPUUECKUI TOK, YCIOBHUS €70
cymectBoBaHusl. [locrosunsiii Tok. Cuna
toka. Hanpsbxenue. Conporusienue. 3aKoH
OmMa 151 yyacTka 1enu

56

[NocnenoBarenbHOE, MapauieabHOE,
CMEIIaHHOE COeIMHEHHE TIPOBOJHUKOB.
JlaGopatopHas pabota «/3yueHue
CMEILIaHHOTO COEIUHEHUS PE3UCTOPOB)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH [xoyns-Jlenna

bubnunoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 115 TOTHOM (3aMKHYTOM )

3neKTpudeckon uenu. Koporkoe 3ambIkaHueE.

JlaGopaTtopnas padora «M3mepenue 3/C
HCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COIIPOTUBJICHUS»

bubnunoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTPOHHAS TIPOBOJMMOCTH TBEPIBIX
METaJUIOB. 3aBHCHMOCTbH COMTPOTHBIICHUS
METaJUIOB OT TeMIEPaTyPHI.
CBepXImpoBOIUMOCTb

60

DIIEKTpUUYECKUH TOK B Bakyyme. CBoiCTBa




OJICKTPOHHBIX ITYYKOB

[ToynpoBoAHUKY, UX COOCTBEHHAS U

61 puUMecHas MpoBoAUMOCTb. CBoMCTBA p—n 1 Bubamorexa [IOK
p POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBoHUKOBEIE TPUOOPHI
DIEKTPUUECKHUI TOK B pacTBOpax 1
62 pacIIaBax 3JIEKTPOJIUTOB. 1 bu6nuorexa IIOK
DNEKTPONUTHYECKAs JUCCOLUAIIUS. https://m.edsoo.ru/ff0c82ba
DneKTpoian3
DJIEKTPUUYECKUH TOK B ra3ax.
. . but6mmoreka [JOK
63 CaMoCTOATENBHBIN 1 HECAMOCTOATEIbHBII 1
https://m.edsoo.ru/ff0c84ae
paspsaa. Monnus. [1nasma
DnexTpuueckue mpruOopbl U yCTPOMCTBA U UX
64 1| aKTII/:I)IIeCKOG I IEMeHSHHe };I EBI/IJIa 1 bubmorexa [OK
p P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
but6mmoreka [IOK
i 1
65 O0606mmanmuil ypok «IeKTPOINHAMUKA» https:/m.odsoo.r/fc88be
KoHnTtponbHas pabora 1mo Teme
66 «QnekTpocTaruka. [1ocTosHHbII | bu6nuorexa IIOK
IEKTPUYECKU TOK. TOKM B pa3iuuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBublit ypok. KontponbHas pabora no | bu6nuoreka IIOK
TeMe "DneKkTpoaruHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblii ypok. O60061maomuii ypok no | bubnmoreka [JOK
temaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




11 KJTACC

KoanuyecTBO 4acosB 1 DJIEKTPOHHbBIE
arTa
Ne T Kourpop uudpoBbie
€Ma ypoka HpaRanec H3y4Y€eH
n/n Beero HBIC oOpa3oBaTe/ibHbIE
KHe paboTel | HH
padoThI pecypcel

IlocTosiHHBIE MarHUTHI U UX

! B3aumojeiictere. MarautHoe nose. Bekrop | bubmuoreka [JOK
MAarHMTHON MHIAYKUIHH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIUU
MarauTHo€e noJie MPOBOJHUKA C TOKOM. BuG 110K

. noOInoTeKa
2 OnbiT Dpcrena. Bzaumopelictaue 1
https://m.edsoo.ru/ff0c98fe

MPOBOJHUKOB C TOKOM

3 JlaGopatopHnas pabota «/3yueHue 1 1 bubnmorexa [IOK
MarHUTHOTO TIOJIA KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS1 HA IIPOBOJHUK C

4 tokom. Cunia Amnepa. JlabopaTopHas paborta 1 1 bubnnoreka [IOK
«HccnenoBanue NeCTBUS NOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JleificTBMEe MarHUTHOT'O MOJIS Ha Eub 1OK

nOIMoTEKA
5 JBUKYILYIOCS 3apshkeHHYro yacTuily. Cuna 1 httos://m.edsoo.ru/f0cOd A
ps://m.edsoo. c

Jlopenna. PaGora cunel Jlopenna
DJieKTpoMarHuTHas MHAyKnus. [ToTok

6 BEKTOpa MarHUTHOM uHAyKIuu. I1C |
WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuu Papanes

. JlaGopatopHnas pabora «MccnenoBanue | 1 bubnuorexa LIOK

SIBJICHUA BHCKTpOMaFHI/ITHOﬁ HUHIOAYKIUW

https://m.edsoo.ru/ff0cal 50




NHAyKTUBHOCTH. SIBI€HUE CAMOMHIYKIIUH.
OJ1C caMOMHAYKIIUH. DHEPIUsi MATHUTHOTO
TTOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
oJie

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHUuecKre yCTpoMCTBa U UX MPUMEHEHHE:
MOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
ANEKTPOABUraTeNb, yCKOPUTENIN
AJIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS MeYb

10

O6o06maromuii ypok « MarHuTHOE 1mosie.
DJeKTPOMArHUTHAS MHYKIIUS»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cabg2

11

KonTponbHas pabota mo Teme «MarautHoe
nosie. DJIEKTPOMAarHUTHAsE MHIYKIHSD)

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OJHBIE MEXaHNYECKHUE KOIEOAHNS.
["apmonmnueckue koneOaHus. Y paBHEHHUE
rapMOHHYECKHX Konebanuil. [IpeBpamenue
SHEpPruu

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota «MccnenoBanue
3aBHCHMOCTH MEPHO/Ia MAITBIX KOJIeOaHUI
rpys3a Ha HUTU OT AJIMHBI HUTU U MAaCChbl
rpy3a»

14

Konebarenbuplii koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHMs B UACATHLHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKITY
MEXaHUYECKUMH U HJIEKTPOMArHUTHBIMHU
KoJeOaHUsIMU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPTUU B HJICATHHOM KOJIEOATEIIFHOM
KOHTYpE

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4




[IpencraBieHue o 3aTyXaroMMX KOIeOaHUAX.
By eHHbIE MEXaHUYEeCKUE KOJIeOaHusl.

Bbu6nuorexa [JOK

16 Pe3onanc. BeinyxaeHHbIE https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIEOaHMsI
[Tepemennbiii Tok. CUHYCOUIATBHBIN
17 IIe€pEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO bubmmoreka [JOK
TOKa. AMIUTUTYHOE U JEHUCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHE CUJIbI TOKA U HATIPSIKEHUS
13 Tpauncdopmarop. [IponsBozacTso, nepegayua u
noTpedeHne IEKTPUUECKON SHEPTUU
Y CTpOUCTBO U IPAKTUYECKOE IPUMEHEHHE
19 ANEKTPUYECKOT0 3BOHKA, FEHEpaTOpa Bubmmorexa [IOK
. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOI0 TOKa, JIMHUH AJIeKTponepeaayd
DKOJIOTUYECKHE PUCKHU IIPU IPOU3BOJCTBE
20 aNeKTpodHepruu. KynbTypa ncnosib30BaHus
AJIEKTPO’HEPIUH B TOBCETHEBHOM JKU3HU
MexaHnyecKkne BOJIHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuoa. Ckopocthb bubnnoreka [IOK
pacpoCTpaHeHNs U JJINHA BOIHEL https://m.edsoo.ru/ff0ccas4
ITonepeunsle ¥ MPOIOJILHBIE BOJIHBI
” 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH 3ByKa. bubnnoreka [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
” DNeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubmmoreka [JOK
ckopocTb. IlIkana 37eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpyHIMIBI paAUOCBS3U U TEIEBUACHMUSL.
Passutue cpencts cBsas3u. Paguonokanus
25 Konrponsnas padora «Konebanus u BOJTHBD bubmmorexa [IOK

https://m.edsoo.ru/ff0cc618




[IpsamonuHeliHOE pacIpOCTpaHEHHUE CBETA B

26 OJTHOpOIHOU cpene. TodyeuHblii HCTOYHUK bubnnorexa [IOK
P peace. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue n3o0pakeHuil B MI0CKOM bubmmorexa LIOK
' p p https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue cera. [lonHoE BHyTpEHHEE
28 orpaxxenue. IIpenenbHBII yroa NOJIHOTrO bubnnorexa [IOK
p P T https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAKEHUS
29 JlaGopatopnas pabora «3mepenue bubnmorexa [IOK
IOKa3aTelIs IPEIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n300paxeHui B TUH3E.
30 ®opmyJia TOHKOH JIMH3BL. Y BEIMYCHUE Bubmmorexa [IOK
pMY ' https://m.edsoo.ru/ff0cddle
JIUH3bBI
3l Jlaboparopnas pabota «MccneqoBanue
CBOMCTB M300paKCHUH B JIMH3aX)
Hucniepcust ceera. Cl0OXHBIH cocTaB 6e10ro
32 cseta. L{er. JlaboparopHas paborta
«Halmnronenue aucnepcuu cBeTay
13 Wutepdepenmus ceta. Audpakuus cera. bubnmorexa LIOK
Hudpakiuonnas pemeTka https://m.edsoo.ru/ff0ced22
14 ITonepe4HOCTh CBETOBBIX BOJIH. bubnumorexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOPHI M YCTPOUCTBA U
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHHUS
['paHu1IBl TPUMEHMMOCTH KJIACCUYECKOU
. bubmuoreka [JOK
36 MexanukH. [locTynaTel cienuanbHON TEOpUH

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862




OTHOCHTENIHLHOCTD OIHOBPEMCHHOCTH.

Bbu6nuorexa [JOK

37
3aMeIJIeHre BPEMEHH M COKPaIIEHUE JITTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 yacTuilbl. CBS3b MAaCChI C DHEPTUEH U bubmorexa OK
HbL P https://m.edsoo.ruw/ff0cfc68
HMITYJIbCOM. DHEPTHUsl OKOS
KonrponsHas padora «Ontuka. OCHOBBI bubmmorexa [IOK
39 .
CIIELUAJIBHOU TEOPUH OTHOCHUTEIIbHOCTH https://m.edso0.ru/ff0ct610
40 ®otonbl. ®opmyna [Inanka. DHeprus u bubmmoreka [JOK
UMITYJTBC (POTOHA https://m.edsoo.ru/ff0cfe16
A1 OTtkpsITHE U HccaenoBanue portorddexra. bubmmorexa [JOK
OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akonsl poTtorpdekra. YpaBHeHUE
42 BﬁHmTegﬁa nq:{@@omaq)(gema «Kpacnas bubmmorexa [IOK
A s https://m.edsoo.ru/ff0d015¢
rpanuIay Gorodddexra
13 HNasnenue ceera. Onbitel I1. H. JIeOenena. bubmuotexa [IOK
XHUMHUECKOe JSHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUUeCcKrEe yCTPOMCTBA M MPAKTUYECKOE
44 npuMeHeHue: (HoTolrIeMeHT, (OToaaTUuK,
COJTHEYHast OaTapes, CBETOUO]T
45 Pemenue 3amau no reme «1€MEHTHI bubmuoreka [JOK
KBAaHTOBOM OIITHKI https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbBITEI
46 Pezepdopaa no paccesHuio a-4yactu bubmmorexa [IOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas MoaeIb aToMa
Bbu6nuorexa [JOK
47 [Toctynater bopa
Y p https://m.edsoo.ru/ff0dOafa
43 W3nyuenue u nornoiieHue GoTOHOB MPU bubmmorexa [JOK

Nepexojie aToMa ¢ OJTHOTO YPOBHS SHEPTUU

https://m.edsoo.ru/ff0dOafa




Ha Ipyroi. Buasl ciekTpos

49

BoaHoBble cBOlicTBa YacTull. BoaHBI e
Bbpoiinsa. KopryckynisspHO-BOIHOBOI
nyanu3Mm. CIIOHTaHHOE U BBIHYK/IEHHOE
W3JTy4YEeHHE

bu6nmmorekxa [IOK
https://m.edsoo.ru/ff0d0cal

50

OTKpbITHE paTUOAKTUBHOCTH. OMBITHI
Pesepdopna mo onpenenenuto cocraBa
PaANOAKTUBHOTO U3ITy4CHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgnoiicTBa anbda-, 6eTa-, raMMa-u3TyICHU.

BnusiHue paguoakTUBHOCTH HA KUBBIC
OpraHu3Mbl

52

OTkpeITHE NPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIA U
MO3UTPOHHBIN Oera-pacnan. ['amma-
U3ITy4eHue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sifipe. Sl iepHble
peakmuu. Anepusiii peaktop. [Ipodiemsr,
MIEPCIEKTUBBI, IKOJIOTUYECKHUE ACTIEKTHI
SJIEPHOU DHEPreTUKH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJieMeHTapHbIe YacTULbl. OTKPBITHE
no3uTpoHa. MeToibl HAOMIOACHUS U
perucTpanyy JEMEHTAPHBIX YaCTHII.
Kpyrastit cton «@yHIaMeHTalbHbIE
B3anMo/eiicTBus. EquHCTBO (hr3maeckoit
KapTUHBI MUPa»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue
3BE3/1bI, IUIAHETHI, UX BUJIUMOE JBUKEHUE.
Conneunas cuctema




56

Counnrte. CoHeuHast akTUBHOCTE. MICTOUYHUK
sHepruu CoJiHIa U 3BE3]T

57

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI ITTaBHOM ITOCJIEA0BATEIILHOCTH.
Buyrpennee ctpoenue 38€311. CoBpeMeHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
spostronny CoJtHIIa U 3BE3]

58

Muneunsiii [Iyte — Hama ['anakTuxa.
ITonoxxenne u npuxenue ConHua B
lNanaktuke. ['anaktuku. Y€pHBIEC IBIPHI B
s/Ipax rajJakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopust
Bosbiioro B3peiBa. PemnkToBo€ H3mydeHUE.
Meraranaktuka

60

Hepermiennsie mpo0i1eMbl aCTPOHOMUHU

61

KontponbHas pabota «1eMEHTHI
aCTPOHOMHUHU U aCTPOPUIUKID

62

O6o06maromuii ypok. Pois ¢usnku u
ACTPOHOMHUH B SKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COMAIBHOM M STHUYSCKOM
cdepax AeITeTbHOCTH YeTIOBEeKa

63

O6o0maromuii ypok. Pois u mecto pusuku
Y aCTPOHOMHH B COBPEMEHHON HAy4YHOU
KapTUHE MHpa

64

Ob6o6maromuii ypok. Pois gusndeckoii
Teopuu B GOpMHPOBAHUH NIPEICTABICHUN O
¢bu3nyecKoit KapTHHE MUpa

65

Oo6o06matomuii ypok. Mecto pusmnieckoit




KapTUHBI MUPA B 001LEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTAaBICHUN O

pUPOJIC

Pe3epBHbIil ypok. MarHuTHOE MoJIE.

66 1
DNeKTpOMarHuTHas UHAYKIIHS
67 PesepBHblil ypok. OnTuka. OCHOBBI |
CHEIHNAIbHON TeOpPUU OTHOCUTEIEHOCTH
68 Pesepnblit ypok. KBantoBas ¢usuka. | bubmmoreka [JOK
DJeMEeHThl aCTPOHOMUU U acTPODU3UKU https://m.edsoo.ru/ff0d 1784
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOJJNUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

»  @wusuka, 10 knacc/ Mskumes I'.5., Byxosnes b.b., Corckuit H.H. oz
penaxnueii [lapdhentoeBoit H.A., AknronepHoe o6mectBo «M3marenscTBo
«IIpocsemenue»

» ®usuka, 11 kimace/ Msaxumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61iecTBo «M3marenbeTBo

«IIpocsemieHue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
IT porpamma kypca ¢pusuku anst 10—11 knaccos. ba3oBblit ypoBeHb (aBTOp
B.C.laHt0111€HKOB)

YMK «®uzuka. 10 kiacc. bazoBblil ypoBEHb)

1. ®usuka. 10 kiacc. ba3oBblif ypoBeHb. YUEOHUK C JIEKTPOHHBIM
npuioxenueM (aBrop I'.5.Mskuiues).

2. ®usuka. 10 kimacc. ba3oBwiil ypoBeHb. MeToandeckoe mocooue (aBTop
I".SI.MsikuieB).

3. ®usuka 11 xknaccsl. bazoBelil ypoBenb. KoHTposibHBIE paOOTHI

YMK «®uzuka. 11 kiacc. bazoBslil ypoBEeHb)

1. ®usuka. 11 kiacc. ba3oBblif ypoBeHb. YUEOHUK C JIEKTPOHHBIM

npuioxxenuem (aBrop I'.S1.Msikuies).



2. ®uzuka. 11 knacc. ba3oBslil ypoBeHb. MeToanueckoe mocodue (aBTop

[".5l.Msxures).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HNHTEPHET
3 zabedu.ru
4 http://www fizika.ru/ - caiit 1151 yautene (UMK U X YYCHUKOB.
5 http://www.physics.ru/ - MaTepuaibl o Gpu3MKe.
6 www . ege .edu.ru - mapopmanmonHsIii moptan EI'D.

7 http :// school - collection . edu . ru / - equnas komtexius [[OPos
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